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DETAILED ACTION 

Status of Objections and Rejections 

1 . Applicant's response filed in the paper of 02/06/09 is entered. 

2. Claims 1, 5, 8-11, 13, 15, 18-19, 29, 32, 47 and 49 are pending. 

3. Claims 2-4, 6-7, 12,14,16-17, 20-28, 30-31 , 33-46, 48 and 50 are previously 
cancelled. 

4. Claims 1, 5, 8-1 1 , 13, 15, 18-19, 29, 32, 47 and 49 are examined on merits in the 
present Office action. 

5. Objection to claims 18, 29, 47 and 49 is withdrawn in light of claim amendment 
filed in the paper of 02/06/09. 

6. The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

7. Rejection of claims 8-1 1 under 35 U.S.C. 1 1 2, 2 nd paragraph is withdrawn in light 
of claim amendment filed in the paper of 02/06/09. 

8. Rejection of claim 18 under 35 U.S.C. 112, 1 st paragraph is withdrawn in light of 
claim amendment filed in the paper of 02/06/09. 



Claim Objections 

9. Claim 49 is objected due to following informalities: 

Claim 49 is objected for having improper article before "Oxidoreductase" in line 3. 
It is suggested to change "a" to -an-. This objection has been necessitated due to the 
claim amendment filed in the paper of 02/06/09. 
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Double Patenting 

1 0. Claims 1 , 5, 8-1 1 , 1 3, 1 5, 1 8, 1 9, 29, 32, 47 and 49 remain provisionally 
rejected on the ground of nonstatutory obviousness-type double patenting as being 
unpatentable overclaims 2, 10, 1 1 , 12, 15, 16, 19, 22, 23 and 24-27 of co-pending 
Application No. 1 1/251 ,208. Although the conflicting claims are not identical, they are 
not patentably distinct from each other for the reasons of record stated in the Office 
action mailed on November 3, 2006. 

Applicant's response filed in the paper of 02/06/09 states that Applicant proposes 
to file terminal disclaimer upon the indication of allowable subject matter (response, pg 
5, lines 7-8). Accordingly, the rejection is maintained. 

Claim Rejections - 35 USC § 103 

11. Claims 1,5, 8-10, 13, 18-19, 29, 32, 47 and 49 remain rejected under 35 U.S.C. 
103(a) as being unpatentable over Lanahan et al. (WIPO, PCT, WO 00/36126, 
Published 22 June 2000, Applicant's IDS), and further in view of Gan (Biochem. 
Biophys. Res. Comm., 187:949-955, 1992), Grant et al. (Biochimica et Biophysica Acta, 
1490:33-42, 2000) and Samuelsen et al. (Plant Physiol., 118:51-58, 1998) for the 
reasons of record stated in the Office action mailed 1 1/06/08. 

Applicant traverses the rejection in the paper filed 02/06/09. 

Applicant argues Lanahan et al. do not teach transgenic plants with an increased 
tolerance to salinity, drought or low temperature. Applicant further argues that Gan 
contains no suggestion to produce transgenic plants with increased tolerance to an 
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environmental stress associated with salinity, drought or low temperature (response, 
page 5, lines 18-25). Applicant further argues that Grant et al. only teaches differential 
regulation of GRX1 and GRX2 in response to various stresses in yeast, but do not 
necessarily suggest that overexpressing GRX1 and/or GRX2 would produce enhanced 
stress resistance in a transgenic plant (response, pg 6, lines 1-11). Applicant while 
admitting that Samuelsen et al. do teach that expression of yeast Fe(lll) reductase 
enhanced Fe(lll) reduction in transgenic tobacco, however, argues that Applicant's 
invention is more complex because it leads to stress tolerant transgenic plant. 
Applicant also argues that some transgenic plants of Samuelsen et al. did not show 
increase in Fe(lll) reduction (response, paragraph bridging pages 6 and 7). Applicant 
further argues that there is no motivation to combine the cited references to arrive at the 
claimed invention (response, page 7, lines 11-16). Applicant while admitting that Grant 
et al. do teach that GRX1/GRX2 expression is enhanced in response to stress 
conditions, however, questions that one of ordinary skill in the art would not have 
expected that it would produce abiotic stress tolerance when overexpressed in a plant 
(response, page 7, lines 17-26). 

Applicant's arguments are fully considered but are deemed to be unpersusaive. 

It is maintained that Lanahan et al. clearly teach expressing a heat-stable 
thioredoxin protein (an oxidoreductase stress related protein). Furthermore, Lanham et 
al. also teach expressing microbial (includes yeast) heat-stable thioredoxin protein in 
transgenic plants. See for example, abstract; pages 1-2, 6-7, 11-13, 17, 20-31; 
examples 1-2; SEQ ID NOs: 1-7. 
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It is further maintained that Gan teach a nucleic acid sequence encoding a yeast 
thioltransferase (also called glutaredoxin) having 100% identity to instant SEQ ID NO: 4. 

It is further maintained that Grant et al. clearly teach that GRX1 and GRX2 (yeast 
glutaredoxins) are up-regulated by a range of stress conditions including oxidative, heat 
shock, osmotic (includes salinity) etc (pg 40, 3 rd paragraph). It is further maintained that 
Grant et al. clearly teach that yeast glutaredoxins are small heat-stable oxidoreductases 
which play an important role in protecting a cell exposed to environmental stresses. 
Environmental stress would include salt, drought including low temperature. Applicant's 
attention is directed to abstract, pages 33, 34; page 35, figure 1 ; page 36, figure 2; page 
37, figure 3; page 38, figure 4; page 39, figure 5; pages 40-41 . 

Applicant is reminded that it was well known in the art at the time the claimed 
invention was made that a yeast gene upon expression in plant would produce 
expected phenotype with a reasonable expectation of success. This is clearly evident 
from the teachings of Samuelsen et al. 

Samuelsen et al. teach that yeast genes can be successfully expressed in plants 
to obtain expected phenotype and/or enzymatic activity associated with the yeast 
protein. See in particular, pg 51 , abstract; pg 54, figures 1 and 2; pg 55, figure; pg 56, 
figures 4. The reference also cites additional prior art references to assert that 
expressing yeast genes in a plant tissue produces expected results (see pg 51 , right 
column, 3 rd paragraph). 

It is not surprising and unexpected in any transgenic plant analysis that few 
plants fail to express the introduced trans gene due to gene silencing effects. That does 
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not imply that Samuelsen et al. fail to demonstrate that a yeast gene can be 
successfully expressed in a plant transgenic environment to produce expected 
phenotype. Applicant is reminded that majority of Samuelsen et al. transgenic plants 
produced the expected phenotype. Thus Applicant's arguments are not on the point. 

It is therefore maintained that at the time the invention was made, it would have 
been prima facie obvious to one of ordinary skill in the art to modify the method of 
making a transgenic plant as taught by Lanahan et al., to substitute the coding 
sequence encoding Lanahan et al. heat-stable thioredoxin protein with a recombinant 
DNA encoding Gan thioredoxin protein to obtain a transgenic plant and transgenic seed 
expressing Gan recombinant DNA. 

It would have been thus obvious and within the scope of an ordinary skill in the 
art to over-express Gan glutaredoxin protein in any plant including monocot (maize) or 
dicot (tomato) plants of Lanahan et al. using any plant transformation method including 
the one taught by Lanahan et al. 

It is further maintained that given Grant et al. teach that glutaredoxin protein 
(same protein as taught by Gan, emphasis added) are implicated in protecting a cell 
subjected to an environmental stress (oxidative or osmotic or salinity), one of ordinary 
skill in the art would have been motivated to over-express Gan nucleic acid sequence 
encoding glutaredoxin protein in any eukaryotic host cell including a plant cell to 
produce a transgenic plant cell which is regenerated into a stress-tolerant transgenic 
plant with a reasonable expectation of success. 
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Given, it was well known in the art at the time the instantly claimed invention was 
made that yeast genes can be overexpressed in a plant to produce an expected 
phenotype as asserted by Samuelsen et al., it would have been obvious and within the 
scope of an ordinary skill in the art to try to over-express Gan's Oxidoreductase coding 
sequence in a plant for the purpose of obtaining environmental (salt, drought etc.) stress 
tolerant transgenic plant with a reasonable expectation of success. 

It is further maintained that it would have been obvious and within the scope of 
an ordinary skill in the art to use Gan nucleic acid sequence encoding the glutaredoxin 
protein as a DNA marker in any DNA hybridization based technique, such as Southern 
blot or DNA dot blot analysis to identify stress-tolerant transgenic plant with a 
reasonable expectation of success. 

In response to applicant's argument that there is no suggestion to combine the 
references, the examiner recognizes that obviousness can only be established by 
combining or modifying the teachings of the prior art to produce the claimed invention 
where there is some teaching, suggestion, or motivation to do so found either in the 
references themselves or in the knowledge generally available to one of ordinary skill in 
the art. See In re Fine, 837 F.2d 1071 , 5 USPQ2d 1596 (Fed. Cir. 1988)and In re 
Jones, 958 F.2d 347, 21 USPQ2d 1941 (Fed. Cir. 1992). In this case, one of ordinary 
skill in the art would have arrived at the claimed invention with a reasonable expectation 
of success by combing the teachings of cited art. 

It is important to note that the test for obviousness is not whether the features of 
a secondary reference may be bodily incorporated into the structure of the primary 
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reference; nor is it that the claimed invention must be expressly suggested in any one or 
all of the references. Rather, the test is what the combined teachings of the references 
would have suggested to those of ordinary skill in the art. See In re Keller, 642 F.2d 
413, 208 USPQ 871 (CCPA 1 981 ). In this case, one of ordinary skill in the art would 
have arrived at the claimed invention with a reasonable expectation of success by 
combing the teachings of cited art. 

It is therefore, maintained that the claimed invention as a whole is prima facie 
obvious over the combined teachings of the prior art. 

12. Claims 1 1 and 1 5 remain rejected under 35 U.S.C. 1 03(a) as being unpatentable 
over Lanahan et al. (WIPO, PCT, WO 00/36126, Published 22 June 2000, Applicant's 
IDS), and further in view of Gan (Biochem. Biophys. Res. Comm., 187:949-955, 1992), 
Grant et al. (Biochimica et Biophysica Acta, 1490:33-42, 2000), Samuelsen et al. (Plant 
Physiol., 118:51-58, 1998) and Stomp et al. (Plant Physiol., 92:1226-1232, 1990) for the 
reasons of record stated in the Office action mailed 1 1/06/08. 

Applicant traverses the rejection in the paper filed 02/06/09. 

Applicant makes the same arguments as discussed above. 

It is therefore, maintained that it would have been thus obvious and within the 
scope of an ordinary skill in the art to over-express Gan glutaredoxin protein in any plant 
cell or plant including a gymnosperm plant cell or plant using any plant transformation 
method including the one taught by Stomp et al. to arrive at the claimed invention with a 
reasonable expectation of success as discussed above. 
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Conclusions 

13. Claims 1, 5, 8-11, 13, 15, 18-19, 29, 32, 47 and 49 remain rejected. 



THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Contact Information 

Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to VINOD KUMAR whose telephone number is (571)272-4445. The 
examiner can normally be reached on 8.30 a.m. to 5.00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Anne Marie Grunberg can be reached on (571) 272-0975. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private 
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you 
would like assistance from a USPTO Customer Service Representative or access to the 
automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Phuong T. Bui/ 

Primary Examiner, Art Unit 1638 



